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Fig. VI. CeratO'Lejeunea mauritiana St. a. pars caulis a ventre visa, 
b. Perianthium. 

Fig. VIL Lopho-Lejemiea midtilacera St. Para caulis c. per a ventre 


visa. 


Fig. \III. Acro-Lejeumea partiilobct St. a. pars caulis a ventre visa, 
b. Folia involucr. c. amph. 

Fig. IX. Cernto Lejeunea RenauhiU St. a. pars caulis a ventre visa. 

b. perianthium. 

Fig. X. Lophocdeabmbomoa St. a. pars caulis a ventre visa. b. per* 

lanthium. c. folium invol. d, amph. invol. 

Fig. XL Lophoeolea inflate St. Pars caulis a ventre visa. 

Fig XII. Lophoeden longifUia St. a. pars caulis c. flore fern. b. 
perianthium. c. Folia invol d. Amph. invol. 

Fig. XIII. Lvphtjcolea rubescens St. a. pars caulis a ventre visa b. 
perianthium. e. Folia et amph. invol. 

Fig. XIV. Plagiodulft Cambuena St. a. folium caulinum. b. Am* 

pnigastrium. 

Fig. XV. Plagiochila Rodriguezii St. Pars caulis a ventre visa. 

Fig. XVI, Ftaffiochila tenax St. a. pars caulis a ventre visa. b. p^‘ 
nanthium jiinius. c. folium florale. 

Fig. XVII. Srht stocked a borbonioa St. a. Folium caulinum. b. apex 
piantae c. per. 

piligera St. Folium caulinum. 


Fig. XVIII. 



Celloidin imbecldin 


g in plant histology. 


A. C. EVCLESHVMER. 


Celloidin 1 imbedding is being used quite extensively* 1 

lmn _ 1 % o 1 __ 


animal histolog 

It is with the view 


[y and offers many advantages over parathw 
iew of introducing the methods into plant bis 
rite the following fr»r wrhJnV, T claim but b^ 1 


*,.1 . ,, _ ' ‘uuuuuung me memous 1 

origfnalit^ Wnte ^ ie following, for which I claim 


b 


originality. 

,b* ave Imbedded delicate vegetable tissues . 
necessarv^ Ullln ?i^ Gat ’ are we ^ aware °f the extreme jjt 

the a r oid contraction. This is entirely avoided b 

Imbedded dffectly 111 ? moreover ’ ^CohoUc material may 

for ei I t*™ the >e«t results a celloidin free from all trace^ 

ufacmreH 1 er K Sh ^ uId ^ usecl * An excellent article is ** 

Berlin iF le Chemische Fabrik auf Actien (E* 

p7* a “ ^ Stained through the Ed. Supply _ 

^ ace ’ Boston, or Bachrach & ^.-others, n al \ 


obtaii 

■ Diival (Jour, de Microg., p. > 26 , 


lodion. 


Advantages over 
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more. The prepared plates, or fragments, should be trans¬ 
parent, of a light yellow color, very tough and elastic; if 
brittle and possessing a milky opaqueness, it is ol an interior 
grade and the imbedding mass will be too brittle or soft. 

The Iragments are enclosed in an air tight chamber: a 
lour oz. salt-mouth bottle answers well. Pour into this bottle 
just enough ether-alcohol (two parts sulphuric ether ; one part 
absolute alcohol) to cover the fragments. 1 find that these 
proportions give better results than equal parts. The solution 
is easier and the hardening more rapid. The ether-alcohol 
should be added until, after occasional shaking and stirring, 
no fragments remain undissolved. This may take several 
days. It should finally possess the consistency ot a very 
thick oil. The solution thus obtained may be labeled no. }. 

3 is obtained by taking two volumes ol no. 4 and diluting 
with one volume ot ether-alcohol. No. 2 by proceeding in a 
like manner with no. 3. No. 1 is a mixture of 95 % alcohol 
and sulphuric ether equal parts. 2 

The saturation and final imbedding is accomplished thus: 

I he object is transferred from 95 alcohol to s utions 1.2, 

ssively, in each of which it remains trom a lew 
hours to days, depending upon the size and permeability. 
For most tissues twenty-four hours in each will suffice. It 
often occurs that one desires merely to hold the object in situ 
tor cutting; this is generally attained by passing the object 

t irough solutions 2 and 4. 

bedding, the first thing necessary is to provide boxes, 
hey may be made in the following mannerThe enc ot a 


I* 4* successiv 


pine block is trimmed to the desired size, e. g-< 


r cm. 


long 
cm. 


by 1.5 cm. wide. For a box of these dimensions, and 1 
ee Pi a piece of ordinary porous letter-paper may be cut m 

Octangular form 3 cm. wide by 6 cm. long. 

Place the center of the end of the block over the cen ei 
0 the paper, the longer axes of the end of the block and pa¬ 
per parallel. The sides are now pressed against the sit es o 

. block. Then the ends in the same way. leaving torn pio- 

jectmg wings at the angles of the block. Fold in the \un_ 

the narrower sides and press the etids^of tie P*P » 


jfil ^4 1 u til i U W CI 01 llCo dllU pi vuu lAlv 

*at now project above the level of the box, down o\ei 


<Areh - '■ Anat. u. Phys.. I Abth., p. thTJ 


0 ^ er much thinner, .1. ... 

three' 1 lhen to thieker - Minot (Whitman’s Et 

Ut * ons: Ether and alcohol equal 

ce ^oidin. I prefer the four solutions given 


2. Thin solution of cell 


1885) nse§ 
I3. Thick 


’* 1 ^ 88 .) 

Whitman’s Embryologlcal Methods, p. 9 ”. 1885 . 


by Apatity f - wiss ’ Mlkr ” 1 
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ends of the box. A thin plate of lead is placed in the bot¬ 
tom 4 and the imbedding solution poured in. The object is 
taken from the same solution and, with needles wetted in 
ether, placed in the desired position. Fine needles may be 
passed through the box to support the object. There are 

mcinir mpflmrlo r\C lmKart/linrr •* T believe the ITietllOd 


many other methods of imbeddin 

J ■ * V 

given, however, to be the best suited for general purposes 
Hardening is accomplished bv various methods’. I pre¬ 
fer that given by Viallam,' 1 of immersing in chlorotorm since 
the operations may be carried on with much greater rapidity. 
An air tight chamber should be tilled with chloroform ; a ven 
wide-mouth bottle will answer. After it is thoroughly bard- 

o v * 

ened, which requires about twenty-four hours, the mass is 
removed and the paper cut from the sides. 

It is now ready to fix for sectioning. Basswood blocks 
are trimmed to fit the clamp of the microtome. Solution no. 
3 is poured over the block and allowed to partially harden; 
pour on a little more of the same solution and press down the 

* % I I - —I - -- 111 1 * * - « 

unriei 


surface ifl 


mto it. 


celloidin block, after dipping the .. - 

Place in chloroform until hardened .BBMH 
The sections are now cut. Care should be taken that the 
knife is placed as obliquely as possible and constantly wetted 
with 70 % alcohol. A11 ordinary wash-bottle may be usei 
foi this purpose, or one can easily arrange a drippinB^PP*! 

ratus. 7 The sections may be removed, with a camels hair 

rush, to a watch crystal containing an alcoholic stain. * 
aqueous stain, they are passed through the lower grades 
alcohol, 50 30 , to water, stained, run back through*^ 

4 Suggested by ProfTj. E. Rek-hartL 

®' oc j ln,anu ("Ueber Eiubettungsmethoden," Zeit. f. wiss. Mikr., I.P- 
} trS ” llhe ' id >ng on cork. One end of a cork i> surrounded by a strip of P n P er ' W 

thmnco by . ap,n - In Hie cup thus formed the object is imbedded. A pin 1S 
Z T gb a p,ecc - of stuck into the bottom of the cork. The mass is W#* 

OMutnaitfluid. This method offers advantages, since hardening an> 

**>■ of cork. Which get. .oft and <poU *> •***“, 

have ^nmcacid, I use basswood cylinders, which are preferable tu 

<■ p,.‘ 16 i- 70 . M »« (M. 1 

wui. c. . Tn edd ing solution. The box is filled to the brim and covered wi ' 

***** 



Tihito. TVv; a vv.umvu utr uox i> tinea to tne onm 

The nlat* ^ revent ^ surface from hardening and allows the ait* -- - 

ekht hour* a * ew l^ours by a belijar, and when a film has formed* 

ZP 1 n<mT8 » to* alcohol is iw> nMM « M t _ LJL - _ready fore 


tn 




1,1 ^ closuie in»g| 


* ** \ Tf V 4 « V T i U 14 | ^ ^ 

solution an A „ Ml « r ""C°pic<a Soc.. Feh., 1890) imbeds in a glass caps 

Rov. MicrosenrcJ'/ Q aaby allowing the slow evaporation of the solvent. ■ gpos 

this is placedth^*W t ' J* f 1 5l Covers ft cork wi,h » tbick soluti ^ n «** 

to Partially drv wk ch lS ' overed - la >' er after la > y r. with celloidta, ■“* 

n ‘ When theohject is covered it is immersed in alcohol until d •• 

1 1, »» *» InMOMa.*' Part,, 18*3. quoted tu Ue'> V.d. 


'Can 1VL. -“ *»«OVWO, I UU8, JtC 

itman’s Embryological Methods, p. 115. 
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grades: 30 %, 50 f 0 , 70 %, 82 95 If balsam mounts 

are desired they are transferred to absolute alcohol, cleared" 
and mounted. 


medium, since it clear 



I can highly recommend the use of phenol as a clearing 

JHHPBHHiHkMtaHB after low grades of alcohol. Dr. 
Bergonzini 1 * transfers sections from aqueous stains directly 
to phenol which is followed bv balsam. I have used a mix¬ 
ture of bergamot oil and phenol equal parts with excellent 
| | BHCreosote and oil of cloves dissolve celloidin but 

dear well. The sections may be transferred to a watch crys¬ 
tal filled with the clearing medium. After clearing they are 
arranged on the slide and the balsam applied. 

If the object can be stained in toio , which is often the 
case, much time may be saved bv the following method : 
The stained object is imbedded in the usual manner, but after 
haidening in chloroform, and removing the paper, the cel¬ 
loidin block is transferred to 9^ % alcohol for twenty-four 
lours then to carbolic acid, bergamot oil or glycerine in 
which it becomes as transparent as glass. 1M The block is 
fixed in the usual manner. 

Orienting is now accomplished with the greatest ease. In 
cutting, the knife is wet with the clearing medium. The 
sections may be arranged in serial order on the knife blade 
until a slide full is obtained, when they are transferred, bal¬ 
sam applied, and mounted. Bv this method long series" are 
handled with ease. Glycerine is used only when the mount- 
ln g medium is glycerine or glycerine-jelly. Since these are 
used quite extensively the method may prove to be of .value. 

* blocks may be preserved tor an indefinite time 10 
u coho], bergamot oil, carbolic acid, glycerine, etc. It is 
^ ten desirable to mark the blocks for future reference. The 

w Igert <Zeit fl wiss - M iki'-, p. 4-)0,1886) uses a mixture of three parts xy l< >1 »«<! ouepart 
• ,r e ^ ar i n 8 sections stained with luematoxylin or carmine. Aniline stains are 

,1>e * Unna (Jour. Roy. Microscopical Boc., p • 618, 1887,) states that g yc 

otti car ^°^ c a< dd quickly ami permanently extract all basic anilinedyes, 
eat* f ‘ Wiss ‘ P- 153, Inst ) cautions against the use of xylol since it destroys e 

49 * TU ^ t!,res ; su eh as karyokinetie figur< J. Van Gieson (Am Month. Micro. Jour., p. 
887) claims that the only satisfactory clarifier is oil of Origanum. 

Spallanzoni, p. i% f 1883. 

^^thod of clearing in mass is advised by Selenka (Zool. Adz., p. 180, 18' 

ordJ H T.5‘ 8immon8 (Microscope, p. 7.), 18S?) gives a method of Axing se. ons in serial 
Dliert f are arranged on the slide in the desired position. 95** alto 0^ - 

in whinK V ew flumes then drawn off. Sulphuric ether vapor is poured over t e ^ _ 
fcns tho \i ^ mme diately soften. They are now transferred to 80 * alcoho w ,c 
•fcohol^ l ° idint retainin S them in position, when they are run through the gr 

’ *t a lned, dehydrated, cleared aud mounted. 
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end of the block is wet in solution no. I, a piece of paper 

with the desired data is stuck on and washed over with solu¬ 
tion no. 3. 

In conclusion I may say that 1 have tried nearly all the 
methods employed in celloidin manipulation and have suc¬ 
ceeded best with the above, which is largely a combination 
01 modification of methods already known. 

Botanical Laboratory , University of Michigan. 


The Collodion method in botany. 


M. B. THOMAS. 

In any original investigation in the field of histologic 

« f f , f — 


j vitgiiuu investigation in tne neici oi i 
otany the worker is at the outset confronted w 

imnnrtnnt nnoofi«« 1_ , . i . *_i £ 


- o 

rith the 2 


important question of how to prepare the material so 
may be available in the best possible condition for thorou* 
systematic observation and stuck. The old method of m 
mg freehand sections in careful investigations is now go 

a • k ^. e histologists look for some substance wi 

waich to infiltrate the tissue and bring it into a conditi 1 
'' eie uniform serial sections can be made. Many Su 
stances have from time to time been offered and metwi 
varying success. Some of the more important ones that ha 
een tued are gelatin, gelatin soap, gum, paper, shell s- " a 
^um arable soap, paraffine and collodion. The last f 
^instances have seemingly supplanted the others and m 

ey seem to offer all the advantages that can be secured 

any of the others. 

method as applied to plant tissue was 
r onn in the Botanical Gazette of Jan 

th*» , at:er man y modifications of it have been given 

fcttpnMw u much improved. The method has been q 1 

manipulate often '■ very lon 8 and ft uite , di . sa ®^ ' 

into nmn ’ ° rec l llin ng 10 or 12 days to bring the 
withk P * condlt,on for sectioning. For proper in®” 

M V em Pe™ure of from 45° to $<fC. is reqa; 

has provedftttnl th T, more delici ! te ««*?«* this 10 * 

ever fnr * a \ ^ ,e method is admirably 

tionino- in™* 111 ' tlssues that can be held in position 0 
woodv otarJi 0t rl? r as is the case with mature 

general us^r • c °^ o ^| 0n method is now 

01 near ly a ll kinds of plant tissue. 











